Intestinal bacterial overgrowth induces the production of biologically active intestinal lymph.
We have previously documented that gut-derived lymph from rats subjected to trauma plus hemorrhagic shock (T/HS) is injurious to vascular endothelial cells and activates neutrophils (PMNs), two key events in postshock organ injury. Because T/HS leads to gut injury, intestinal bacterial overgrowth, and the loss of gut barrier function, the relative role of gut injury as opposed to intestinal bacterial overgrowth per se in the pathogenesis of biologically active intestinal lymph is unclear. We therefore studied whether mesenteric lymph can injure endothelial cells and/or active PMNs in an intestinal bacterial overgrowth model where there is no gut injury (monoassociation). Bacterial overgrowth was established in male rats by treating the animals with 4 days of oral antibiotics followed by administration of a nonpathogenic, streptomycin-resistant strain of Escherichia coli C25. Mesenteric lymph was then collected from rats with normal flora and from E. coli C25 monoassociated rats. Its effects were tested on human umbilical vein endothelial cells (HUVECs) and human PMNs. As an additional control, lymph was collected from antibiotic-decontaminated rats that received antibiotics but were not colonized with E. coli C25. As compared with medium, normal flora intestinal lymph, antibiotic-decontaminated lymph, or portal plasma from the monoassociated rats, mesenteric lymph from the monoassociated rats killed HUVECs and increased the permeability of a HUVEC monolayer. In contrast to the effects on HUVECs, lymph from the monoassociated rats did not increase PMN CD11b expression or prime PMNs for an augmented respiratory burst, as compared with lymph from the rats with normal flora or from antibiotic-decontaminated rats. The effects of lymph from the monoassociated rats was not caused by bacteria, because these lymph samples were sterile. These results indicate that disruption of the normal intestinal microflora resulting in bacterial overgrowth with enteric bacilli may participate in the production of mesenteric lymph that is injurious to endothelial cells in shock, but this mechanism does not appear to be significantly involved in the activation of PMNs.